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Abstract of JP8294757 

PURPOSE: To provide a pouring device for 
continuous casting, in which a cast slab 
uniformly solidified without developing crack, 
inclusion defect and pin hole can be obtd. and 
the fault of breakout is not developed. 
CONSTITUTION: A contracting part 82 is 
provided at a molten metal introducing part in 
an immersion nozzle 81 . Further, the part of 
the immersion nozzle 81 from the contracting 
part 82 to a discharging hole 15 is made to be 
a flow rate decreasing part 16 having larger 
flowing passage cross sectional area than that 
of the contracting part 82. The flowing passage 
cross sectional area of the contracting part 82 
is made to be 50-90% of the flowing passage 
cross sectional area at the time of fully 
opening a flow rte control valve. The length of 
the flowing speed decreasing part 16 is made 
to be >= three times the inner diameter of the 
contracting part 82. The shape of the 
discharging hole 85 is formed so that the hole 
15 is widened in the horizontal direction toward 
the outer part from the inner part of the 
immersion nozzle. 
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fes= ^Bj^fc^ts^^spii, mi, 2{c*-r«(-rt 

2CD^t)iaS|5 GRBfflO 2 1iaot?i^ tMJ§B2 3 

[0073] n <Dm\^Mc^m 3 -eft, ^ k> <D^s^m 

1 Sr^lfci LTV^o t£o-t-?r<£>ftS|S2 1 IH±CD 
ffitc|]J]gp2 SSrKttfciLTfc* ®.X)%2 2£fr<7?ft£ 

[0 0 74] HI 4 ffcftfMH 4 ii^fiKgffl&AgiS 

mm*M&ftw\z& *) u 3 2 #ir ^tbx*5 9 „ is© 

^•9£b§P (3fCBESB) 3 ltt^-^i^o-CV^So III 5 (4 
JWMfl 5 fc««aBttftBtfflaE7Jfi*©«at / XVV4 1 ft- 

Sty xvv — # t fto t ©-efc So 

[0 0 7 5] fe9i&g&2 1, 3 1 tit, I3^@4t/Tt 

2~ 3 a»Mt-&s {Br^M-t?ta 

iSi*|5«r1MHKttfc*«», «D©3b*&**3v>r: iSrltm 
L-TV^So 

[0 0 7 6] &ft<DMm*. 0 3, 4 , 5 

<dm$, mm&cDm, to^xmwm*ue>&z&&wr 

(3) ~ (6) *m&i-z>h<DX~h%o TfE5fcK*5 

h : &vnftiz&tfzwmz.tt~rzmi&n (&<o 

figP) £>it5£, s : ^»3$l5^-<0^tR(DMRS, x : mm 

8 ^w/hS 3 0 - (3) 
1 gs/h^5 - (4) 

0. 6 ^ s /wS 1 ■•• (5) 



(8) 

x^2 - (6) 

[0 0 7 7] ttftoRBffi (x : fifflS) SrW-TSiKOgB 

So «o-C2ei±©Sfc|KapSr<»*.Sii:^W=:«l5l*H 
6 (sfc (6) ) o 

[0 0 7 8] wli6 0~1 0 0mmOt>OiS-t|;ftl 

ttiR 5 t^o-CJiiE^: (3) SriSSM 

tt, ggfeffi JtmkWt it fc r t K i. z> ±fte> S a* Sb* 
asw»S*bftv^ -kfBsS (5) t:»fci-3 £ #3* 
bv\ (4) icov^fe, llroft, h^s^ 

^tv^f^/h^v^-a-^A-a-^fc, ±wes; (4) %m 

20 [0 0 7 9] <*ftW6 > 

H6tt*»HoA#«!l6 ic&zmmffikm®. 

A£l^tltife!)> IHg*, HI tPCflf^gU^ 

oV>TH:IBI-«»*rftU"t«ttKW«i«-S. 

S5«-4 2 y^r J; •? TM«T5\ X 

/HUD ±^flj(^Ktt-cfe <o . mm.&%z V ntti 2 & 

5„ **#«6 ttSWB*ff«l, 2©W 

30 [0 0 8 0] 4 2 J:Ii/X 

SaftRi?a5*t4 2©TSEU:3S^-f-5ABEtt, IMt 
2^9^" K/^^4C0S*4 , CD«{S&«»T®» 

[0 0 8 1] <A#:#ij7>H7c7} (a) 

w 7 imzmmm&m&Ammvmmy x>v 8 1 ^^-r 
mmmmx\ 07© (b) f - f mx<Dmmmm 

■e*>«. *Jift:«»l7Rii3V^B:, 0 7 (b) 

t % P±WP8 5^o y (DfiStX-W&y X'>8 lrt^^fc 

^g|5{C[Rl(tTj£^ 0 -c*3 9 , 'te©Sl5^•fcoV^-C«_h|S* 

5 i: mm^m v n& 8 2 Rximmmm^ 1 e ^Ktt 

50 t?ft<, Y^lnj^fciS^ 1 ?, J:U«it{b-t-5o 
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[0 0 8 2] if-^m 7 i^4oV>-Cf± > ML K> to, i5fc5S^fP 

& 5 o m hmm$ m 1 6 x*mm*m < ft ^ tmrnm, 

Sr. afcfctJRS 5*»feJEKi8«^a»|!:«tffli-Sri:asT? 
JLogJ 19 toft 8 21'io -cgfctti-ii "9 § fix 

[0083] m^-wsty x/v^mmw-^mm^^ 
xm^-Zo m^<Dm^.<Dmm^^xm^n^tct 

L7t 0 zmtiAitm 7 <dwks x^A-xm^ (H4# 

fig) ©SW/X/MroV^Tfrftofc,, 
[0 0 8 4] %<Z>m&&Zfu -y bbfc^97^|Hi g-e 
0 1 9 V b (O) H3c**ft5»fll 

?t/ X/W-Cf4##^^ 2 3 mmJ?£T?J&K Lfc^ Aft: 

00 7 X/V-t?(4#*^^ i 2 mm-ejtf ctV^fc 

b *s * « *fri±, t£* / x/v i 7 1 -ett^mmz 

^tfSfttfVDfcriSr^U EiAi 19 tT^t-^n y b 
*s*>5*&«:, XyVj; 19 % 7 tf>^#«#> 

kh J ¥<Dffim^^x&w.m 7 

[0 0 8 5] 8 >0 8© (a) (4*^P^<D*ff 

011 8 fc«sita«^aEA3SK©aifli/ x/vq 1 tr^-r 

08© (b) f4^©g-gi§-e©;|ft»rB0 

h?>x\ jfc&tfy ©tkfflp 9 5^a z ro#ar-T?_kfa#{e 
IBp L-fctdT'fcSo r ©litest li}R£_hiR]#i:i- 5 r 
t T\ MIEmej Lfc#i^t-&»ftlWt£®!3£-e# 5. 
[0 0 8 6] Bttiin 9 5^&OBtai?5S5©X^-[Rl, Y# 
|pj, Z^|Rl(D*^llttli*aSr^V x , V y , V z tv 
tcWrh, x-Y¥Bf^^Tii&-a-LfcPfa*g C (V x 2 
+ V y 2) (©^W {40. 7m/sec.£tT*«a*L<, X 
-Z¥ffiKl*5V^-C»#bfcti:ffl«a [ (V x 2+V z 2) © 
sPvfrffi] ttl. 2m/sec. »T^a*LV\ fttttJP 

1 4hfe*W«»fcT#~§l # iitf r £ left •? US-t. L < ft 

atttJ^3Str*^-r5(-ttttW^*?rl 0° S« y S90 
" v -35' Sa z S3 5° tiT^ni)^^ (07, 0 
8#M) o 

[0 0 8 7] <mWm 9 >0 9 tt#3S9i©JWMfl 9 i-# 
55S^tt3gfflftA^ScD?l»/ X/V 5 1 Rtm V to 5 2 



i5 

(b) , (c) , (d) tt-tai^etuB 9 © (a) ic^-r 

b-biMl, c-ciH, d-d*|lfci3»tSflWfffiH-C*> 

3 0 ^a^j 9 -e« s 0 9 iZTF-rmic&my x/v 510 

5-^$fi$Eji©M?n Sr 0 o -C v n 3 c 

[0088] mn<Dm&m^t b^zf/^s±<om^^ 
<b, mmmfato<Dm&ffi.mmm*tez>'<<±% < u * 

0 Onm^rt^PSkfrTV^,, 

[0 0 8 9] U>L**ft^9©«£, g«yX/V5 1 
©3fcS^rB£S«Q:5 s ®ttP©l. 2«£t±0*S-C 

1 5 «r_hffi*E*li £ WrftSi-Ktt Sfltfifc i: i"S r i: ^ j; 

[0 0 9 0] IDfK«s^**:f*»n^©/X^» 
*Sj(S<ftoTb*5. ftota^FTs'T'SfjfLt, »r 
(4, ±|BO«WcUM*QASfi[«P0 1. 2fflFK±©e*t? 

[0091] *fc±au*»feT«i5teifinfc«EK«iifaia* 

V^#^« > 010 (b) «£^©flJ«ISl5^-R 

ttffl-e#ft<fts„ ^o-crcc«ft^w*J«i^KJt-r 

5Cli, 010 (a) iZ.7jk-fm^ ^«KSr/h§<-r?> 

iAv\ ^<Dm\m^mmmm<^^x^mmm<D 
m&i&mzz.b&X'ZZo 

[00 9 2lttft«9 (@9#I) f>M3tt&IRHK^ 

a»y x/v 5 i ®»«*ASfi55>Ktt»t britcm *> to 5 2 

*ei<9i«iSK# (0^-f) OTMS#{-*3St5Aff 
J-O^ (9 §P5 2 J; <9 T^^a*/ X/u 5 1 

[00 9 3] SPX-T^ 9 CDS*/ X/V 5 1 (756h 

aPtrrtiil^fe^MiliciRitt-CJE^^^t LttK , 

r rue i. 19 mz-Qkmrnomffifctm hivs, 

[00 94] < MJfc&i 1 0 >0 1 1 <D ( a ) }4*^09l» 
0le#Sjfi^^aA^e©S*/X/V6 1 

ttfcvto6 2*7frfmmmxfo*), 011© (b) urn 

ftto&6 3#»Sr^i-#4^0-CfeSc 
[00 9 5] 011 ^lLfctrtW6 3 

trttffi P rtf|5(-K:g-r 5 iR 19 §E 6 2 triiii U 
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ShtBP 6 5 b«B#^ SfciSWSe 6 a i-st Lfcg&7>£n± 
[0 0 9 6] m^U6 3^^V^H|1 2 (b) 

(a) jfgftfttte 3£f£tf\ 6fcWR6 5b 

*^fcWi<»±Uin6 3 a^btSt(Ui-5«^^ro 

^iS&igMu ^^isws-rsrt £^©a 
[oo97] n (Dm^Aitm i o izmmpnt&m r> o 

[00 9 8] < J«$:#y 1 1 >H 1 3 1 

i imzmmm&mmAmmvmm; xa>7 1 ©ts* 

mm/ ^7 i&mmzftx^z> 0 mm/ ^7 ikw 
fStt&nr&fK ^sp^fftt^T 5^fc#t^$tt 5 ^ 

£|«;5 s R£:JSai y ^ ^ 7 6 t & o "C 

[0 0 9 9] ^.(Dm^mWJ 6#:#;LbtvrV> 

^ffl 7 4 cof t§£;ixfc?»*/ x> 7 1 

^77-y^x7 3t b?fev ^» & , mm/ x/wm 
%><Dm&wmikzm±-?it, r©M«^^7 6^ 

erbffi«/x/v7 i^*w^5ii^-e^§ 0 
r©^, ^isy y^7 4^77 7 3 

(omx-mmi'XisS.fr-te^wuz.^ m^mmv^y'7 6 

©j^l !? (C#^E-r5 77y^X7 3 7 4 ©^S^jI 

sp^^ v -yy 7 6 rtgpf^^§^ m$t&m.xi§M 
mmmmm&Ammn±mMmi 1 ~ 5 , 7 ~ 1 1 izm 

[0 10 0] 

(Dmmm&m®. Ammz.^x&n<n±% $ z^-r t , 

$mm<F>*74 h'sVV? 4<DWrmmGtf±Mm : (3.5)2 
X 3. 14=38. 5cm2 ©B#, V) % 1 3 ©gfE^UfSa 

N : (4.25)2 x 3. 14=56. 7cm 2 , &9SB1 2 <Z>SfEBS#tWf 
KSfl : (2.7)2X3. 14=22. W , & t) §B 1 2©ft§ 
L : 19. 4cm, MiS^fPgB 1 6 ©IKfiWH : (4. 25) 



20 

2 X3. 14=56. 7cm2 „ $Ej$g!fng|5 1 6 Oft % J :45.9cm 

[0101] HJtetfiJ 2 i: LT> Mf5JW£#l 7 (H7# 

?1»/X/V8 5©«AM©rtfw : 85mm, jfE 
itiKfRg&l 6©F*3#D : 100mm „ j^K/X/V8 5©^i 
D ' : 160mm , a«/^>8 5 0^SI^Ag5^fcetWR 
*-e©*$U : 750mm , Btffl P 8 5 Offl Pfi£ V (ft* 
/ X/KhT;*"!*]) : 100mm T?fc5 0 ^Ag&^ftHw^ft 
£Utt, HI 4^-r^5fe©ft*/X7Vt|HD-efc2>„ 

[0 10 2] ft, ±fe#§B#©A#£{i*fe©— Mt-il 
«M\ ±3*0«^|R5f>0"CH:*V\ *fcw, h, s, 

x^ov^fitfrfass (3) ~ (6) *»jai-st©^*6 

[0 10 3] 

fflaA$m^T?©*«©!Rv^^s?&if * d , m-^ 

ffl^A^iSrtoHSS:BSlhT?#5^&, »S/X/K75# 
[0 10 4] * #t?&»«EftJ«>«at«M(ISr rttK 

^e©g*, mmffixz.&ttzmKtoffiffe. mk^m 

[H 1 ] 1 i'#5^»5tfflaA^eSr 

^1-lfrBHo 

[02] ^WO*ffW2^ff55»«5«F3tfflaAS6«*' 

^-rwBHc 
^?)$i5Sr^-r»fmHo 
asi/x/PSr^-refBHo 
a*/x/v*^-r»fBHo 

[0 6] *^!)6 (##» ^«5*^»5tffiaA^ 

e&^-r»rffiH= 

[07] ^W©AffW7K«5jfiBM»3tfflaA««o 
SSf / X/v£r*-t-»flDHo 

[H 8 ] s imz>&m.mm%&Amwn 

mm/ x/vtr^-rwHHo 
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[09] *mw<DMrftm9\z.&z>&igmmm%.\$im\z. 

[010] 9 {coV^T©, «E*L©«HtSr 

[in 1 1 ] imm<DMcWm i o K#5£«»3t;Bs&A$i 

0o 

[012] *3gBJ<£>JW£#l 1 OtoV^TO, fgftgWtt 

[013] *5sw©*frfifii i \z.&zw6mMm&j>-.m 
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[«F#Ol£K] 
3 
4 
5 
8 



[014] ffi*oa9«WfifflaEAS11Sr*i-WfiBH. 
[015] S*/X/vrtffi(c^g|5^#^fc5i^5Sffla 
ASS^*i-Wffi0„ 
[016] MSrtOttiBlfflftii-i-fl&R. 
[017] Nusselt W (Nu) ^Reynold ^ (Re) CO 

[B18]^7 ^fiMK^Oil^O|»fll%h/»« 20 7 6: ami y ^ 
•ffcliSWEH. 8 2 : R9«fcfr 

[019] ^H^frmfcffisait/x/uiifefe© 



11, 21, 31, 41, 51, 

i : mm; 

12, 2 2, 3 2, 52, 6 2: 
io 13: ;£ 0 U 

1 5, 8 5, 9 5: thttiP 

i 6 : mmmmu 

2 1, 3 1 : m 9 
2 3 : HPgf5 
4 2 : iSfES&iK: t) tltt 

6 3 : SfertSPtt 

7 3 :75y^^ 
7 4 : «M 
7 5 : ftjg* 



1, 7 1, 8 1, 9 




10* r 



10 z r 



10° 



[01 7] 

rrmn| rmnq mrnj rnrn] rnraj nTP 




«jul,.,l 1 llirtl I tllllll ■ ttiiuj ■ miirti i i 

10 2 
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[Hi l] 




66b 

(b) 




4#f<Flf?3050101^-(P3050101) 



(13) 

[Hi 2] 

(a) (b) 




4$ it II 30501 01^- (P3050101) 




(72) 36 H# gliil 



iff 1* 8530501 01 -Si- (P3050101) 



(15) 



(72) mm B# SBt 

ftj»#ip*;iirU^iirri#±ii! tt^i± 

(56) #l« ¥8-19839 (J P, A) 

(58)|i^bfc^(Int.C1.7, DB£) 

B22D 11/10 330 
B22D 11/10 

B22D 41/50 520 



